The tumor suppressor, p53 regulates the γA-crystallin gene during mouse lens development.
The tumor suppressor, p53 regulates a large number of target genes to control cell proliferation and apoptosis. In addition, it is also implicated in the regulation of cell differentiation in muscle, the circulatory system and various carcinoma tissues. We have recently shown that p53 also controls lens differentiation. Regarding the mechanism, we reveal that p53 directly regulates several genes including c-Maf and Prox1, two important transcription factors for lens differentiation, and αA and βA3/A1, the lens differentiation markers. In the present study, we present evidence to show that the γA-crystallin gene distal promoter and the first intron also contain p53 binding sites and are capable of mediating p53 control during mouse lens development. First, gel mobility shifting assays revealed that the p53 protein in nuclear extracts from human lens epithelial cells (HLE) directly binds to the p53 binding sites present in the γA-crystallin gene. Second, the exogenous wild type p53 induces the dose-dependent expression of the luciferase reporter gene driven by the basic promoter containing the γA-crystallin gene p53 binding site. In contrast, the exogenous dominant negative mutant p53 causes a dose-dependent inhibition of the same promoter. Third, ChIP assays revealed that p53 binds to the γA-crystallin gene promoter in vivo. Finally, in the p53 knockout mouse lenses, the expression level of the γAcrystallin gene was found attenuated in comparison with that in the wild type mouse lenses. Together, our results reveal that p53 regulates γA-crystallin gene expression during mouse lens development. Thus, p53 directly regulates all 3 types of crystallin genes to control lens differentiation.